[Abstract] This urinary tract infection model was used to monitor the efficacy of a new virulence factor of the uropathogenic Escherichia coli strain CFT073 in vivo. The new virulence factor which we designated TIR-containing protein C (TcpC) blocks Toll-like receptor signaling and the NLRP3 inflammasome signaling cascade by interacting with key components of both pattern recognition receptor systems (Cirl et al., 2008; Waldhuber et al., 2016) . We infected wild type and knock-out mice with wildtype CFT073 and a mutant CFT073 strain lacking tcpC. This protocol describes how the mice were infected, how CFT073 was prepared and how the infection was monitored. The protocol was derived from our previously published work and allowed us to demonstrate that TcpC is a powerful virulence factor by increasing the bacterial burden of CFT073 in the urine and kidneys. Moreover, TcpC was responsible for the development of kidney abscesses since infection of mice with wildtype but not tcpC-deficient CFT073 mutants caused this complication. The murine UTI model system is the primarily used animal model system to study the pathogenicity of UPEC isolates and bacterium-host interactions and to identify underlying molecular mechanism.
Mice have much in common with humans including conserved immunological factors and a similar urinary tract system. Further, the availability of a variety of genetically distinct mouse strains to assess the impact of the genetic background makes the murine mouse model very accessible to study hostpathogen interactions in order to develop therapeutic agents.
Materials and Reagents
1. Microcentrifuge tubes (1.5 ml for urine collection and 2.0 ml for tissue homogenization) Only female mice were used for the UTI infection model because the urethra in male mice is extremely difficult to catheterize due to its anatomy. The following strain of mice at an age of 8 to 16 weeks was used:
The following knock-out mice were successfully used in the model to study the relevance of a number of host-defense genes but these mice are optional and not required to generate the model:
Il-1β 1. To sample the urine the mouse will be placed to sit normally on the metal mesh of the cage.
Upon lifting up the tale and hind legs, the mouse will hold on to the cage firmly with the front legs thus stretching the belly and exposing the underside. Mouse bladder is now emptied by gentle manual compression with index finger in the abdominal region ( Figure 1 ) and urine is collected in sterile microcentrifuge tubes (kept on ice). Collected urine can be used to quantify colony-forming units (CFU) on TSA plates, for examination of inflammatory cells (e.g., neutrophils) or for cytokine analysis by ELISA. Alternatively, urine can be collected after anesthesia.
www.bio-protocol.org/e2129 2. Urine is collected into sterile tubes through gentle pressure on the mouse's abdomen (5 h, 24 h and up to 7 days) and neutrophils are quantified by light microscopy using a Burker chamber.
3. The urine samples and serial dilutions (starting dilution 1:100, then 1:1,000, 1:10,000 in PBS)
are quantitatively cultured (100 μl) on tryptic soy agar (TSA) plates. LB or Columbia 5% blood agar plates are good alternatives. TSA plates do not contain antibiotics, since there is no antibiotic which would select between the experimental strain and any possible contamination.
The experimental strain and possibly contaminating bacteria are differentiated by colony morphology. In addition, sham infected controls may also reveal possible contaminations, but these occur only rarely. 
Notes
Note: Intracellular detection of CFT073.
1. Mice were infected transurethrally with CFT073.
2. The bladder was removed micro-surgically at day 3 or 7 post infection.
3.
It was cut open by inserting a small scissor at the trigonum and it was further cut to the apex.
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7. The sample was stored on ice (critical to avoid overheating during homogenization) until homogenization was performed with a Retsch MM200 tissue homogenizer for 30 sec. with a frequency of 30/sec. Samples were placed back onto ice and analyzed in serial dilutions.
8. The prepared material was plated on blood agar plates and individual colonies were counted. 
